Heparinoids with low anticoagulant potency attenuate postischemic endothelial cell dysfunction.
Although standard heparin has been demonstrated to reduce endothelial cell dysfunction in acute ischemia-reperfusion injury, its mechanism of action remains unknown. We hypothesized that heparin's salutary endothelial effects are independent of its conventional anticoagulant activity and are not caused by nonspecific polyanion effects. Isolated rat hindlimbs were perfused at constant pressure with an albumin-enriched crystalloid buffer. After 60 minutes of normothermic ischemia, endothelial function was assessed by measurement of endothelial-dependent vasodilation by log increment infusion of acetylcholine. Endothelial-independent vasodilation was measured by exposure to nitroprusside. Some groups were pretreated with heparinoids possessing minimal or intermediate anticoagulant activity. Treatment with heparinoids with low anticoagulant activity significantly increased endothelial-dependent vasodilation when compared with the nontreated ischemic group and were statistically indistinguishable from the nonischemic control. Treatment with dextran sulfate, a randomly sulfated polymer with size and charge characteristics similar to heparin, did not change postischemic vasodilation. Endothelial-independent vasodilation was largely unaffected by ischemia-reperfusion or drug treatment. A heparinoid with negligible antithrombin-binding activity (Astenose) attenuated postischemic endothelial dysfunction, suggesting that its mechanism of action was independent of anticoagulant activity. Failure of dextran sulfate to be protective implied that the effect was not caused by nonspecific polyanion action.